35 
CLAIMS 

Use as foaming agents having a low environmental impact 
of azeotropic or near azeotropic compositions, based on 
dif luoromethoxy-bis (dif luoromethyl ether) / and/or 1-di- 
f luoromethoxy- 1,1,2,2- tetraf luoroethyl d/f luoromethyl 
ether, essentially consisting of: 

composition 
% by weight 



I ) dif luoromethoxy 
bis ( dif luoromethyl ether ) / 1-95 
(HCF 2 OCF 2 OCF 2 H) ; 

n - pentane / 99-5 

II ) dif luoromethoxy 
bis (dif luoromethyl ether) / 1-99 
(HCF 2 OCF 2 OCF 2 H) ; 

iso- pentane / 99-1 

III ) dif luoromethoxy 
bis (dif luormethyl ether )/ 1-60 
(HCF 2 OCF 2 OCF 2 H) ; 

dimethyl ketone (acetor/e) 99-40 

IV) dif luoromethoxy 
bis (dif luoromethyl etyker) 1-99 
(HCF 2 OCF 2 OCF 2 H) ; 

1,1,1,3,3- pent af luoj/obutane 99-1 
(CF 3 CH 2 CF 2 CH 3 , HFC 3^5 mfc) 

V) dif luoromethoxy 
bis(dif luorometh^i ether) 1-40 
(HCF 2 OCF 2 OCF 2 H) ; 
1,1,1,4,4,4 -hexafe luorobutane 99-60 
(CF 3 CH 2 CH 2 CF 3/ H^C 35 6 ffa) 

VI ) dif luorometox^ 
bis (dif luoromethyl ether) 1-96 
(HCF 2 OCF 2 OCFvH) ; 

methoxymeth£l methylether 99-14 

VII ) dif luoromethoxy 

bis (dif luoromethyl ether) 30-99 
(HCF 2 OCF^OCF 2 H) ; 

n - hexane 70-1 

VIII ) 1-difJ-uoromethoxy 
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1,1,2, 2 - tetraf luoroethyl 
dif luoromethyl ether 
(HCF 2 OCF 2 CF 2 OCF 2 H) ; 
n-pentane 

IX ) 1-dif luoromethoxy 
1,1,2,2- tetraf luoroethyl 
dif luoromethyl ether 

( HCF 2 OCF 2 CF 2 OCF 2 H ) ; 
dimethyl ketone (acetone) 

X) 1 -dif luoromethoxy 
1,1,2,2- tetraf luoroethyl 
dif luoromethyl ether 
(HCF 2 OCF 2 CF 2 OCF 2 H) ; 

n - hexane 

XI ) 1 -dif luoromethoxy 
1,1,2,2- tetraf luoroethyl 
dif luoromethyl ether 
(HCF 2 OCF 2 CF 2 OCF 2 H) ; 
ethyl alcohol 



1-93 
99-7 

30-99 
70-1 

15-99 
85-1 

5-99 
95-1 



2. Use of azeotropic or near az^otropic compositions 

according to claim 1 essentially consisting of: 

composition 
% by weight 



I ) dif luoromethoxy 

bis (dif luoromethyl 
(HCF 2 OCF 2 OCF 2 H) ; 
n-pentane 



ether ) 



II ) dif luoromethoxy^ 
bis (dif luoromethyl ether ) 
(HCF 2 OCF 2 OCF 2 H) 
iso-pentane 

III ) dif luoromethoxy 
bis (dif luormethyl ether ) 
( HCF 2 OCF 2 OCf/h ) ; 
dimethyl ketone ( acetone ) 

IV) difluorome 
bis ( dif luoromethyl ether ) 
(HCF 2 OCFjOCF 2 H) ; 
1,1,1,3/3- pentaf luorobut ane 
( CF 3 CH 2 OT , 2 CH 3 , HFC 365 mfc) 



25-95 
75-5 

25-98 
75-2 

20-60 
80-40 

10-98 
90-2 



V) 



dif luc 
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VI) 
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bis (dif luoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H) ; 
1,1,1,4,4,4- hexaf luorobutane 
(CF 3 CH 2 CH 2 CF 3 , HFC 35 6 ffa) 

dif luorometoxy 
bis (dif luoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H) ; 
methoxymethyl methylether 



VII ) dif luoromethoxy 

bis (dif luoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H) ; 
n - hexane 

VIII ) 1 -dif luoromethoxy 
1,1,2,2- tetraf luoroethyl 
dif luoromethyl ether 
(HCF 2 OCF 2 CF 2 OCF 2 H) ; 
n-pentane 

IX ) 1 - dif luoromethoxy 
1,1,2, 2 -tetraf luoroethyl 
dif luoromethyl ether 
(HCF 2 OCF 2 CF 2 OCF 2 H) ; 
dimethyl ketone (acetone) 



X) 1 -dif luoromethoxy 
1,1,2,2- tetraf luoroethyl 
dif luoromethyl ether 
(HCF 2 OCF 2 CF 2 OCF 2 H) ; 
n - hexane 

XI ) 1- dif luoromethoxy 
1,1,2,2- tetraf luoroethyl 
dif luoromethyl ettter 
( HCF 2 OCF 2 CF 2 OCF 2 H ) f 
ethyl alcohol 

Use of azeotropic afompositions according to - claim s - 3* 

7 A 
■and-*- in correspondence of which an absolute minimum or 

maximum of the foiling temperature at the pressure of 

1.013 bar withf respect to the pure products is noticed, 

defined as fallows 



A) dif luoromethoxy -bis 
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(dif luoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H) ; 
n-pentane 

B) dif luoromethoxy- 
bis ( dif luoromethyl ether ) 
(HCF 2 OCF 2 OCF 2 H) ; 
iso-pentane 

C ) dif luoromethoxy - 
bis (dif luoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H) ; 
dimethyl ketone (acetone) 

D ) dif luoromethoxy - 
bis (dif luoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H) ; 
1,1,1,3,3- pentaf luorobutane 
(CF 3 CH 2 CF 2 CH 3 , HFC 365 mfc) 

E) dif luoromethoxy - 
bis (dif luoromethyl ether) 
(HCF 2 OCF 2 OCF 2 H) ; 

1,1,1,4,4,4- hexaf luorobutane/ 
(CF 3 CH 2 CH 2 CF 3/ HFC 356 ffa) 

F ) dif luoromethoxy - 

bis ( dif luoromethyl ether ) 
(HCF 2 OCF 2 OCF 2 H) ; 
methoxymethyl methyl eth£r 

G ) dif luoromethoxy - 
bis (dif luoromethyl eth^r) 
(HCF 2 OCF 2 OCF 2 H) ; 
n - hexane 

H) 1- dif luoromethoxy- 1 A , 2 , 2 -tetra- 
fluoroethyl dif luor^omethyl ether 
(HCF 2 OCF 2 CF 2 OCF 2 H) ; 
n-pentane 

I ) 1 -dif luoromethox^- 1,1,2, 2 - tetra- 
fluoroethyl dif luoromethyl ether 
( HCF 2 OCF 2 CF 2 OCF 2 
dimethyl keton^ (acetone) 

L) 1 -dif luoromethoxy- 1,1,2, 2 - tetra- 
fluoroethyl dif luoromethyl ether 
(HCF 2 OCF 2 CF 2 OjCF 2 H) ; 
n - hexane 

M) 1 -dif luoro/nethoxy- 1 , 1 , 2 , 2-tetra- 
fluoroethyl dif luoromethyl ether 
(HCF 2 OCF 2 OF 2 OCF 2 H) ; 



62% b£ wt. 
38% /by wt. 

(% by wt . 
16% by wt. 

4 2% by wt. 
58% by wt. 

60% by wt . 
40% by wt . 

20% by wt. 
80% by wt. 

59% by wt. 
41% by wt. 

75% by wt. 
25% by wt . 

61% by wt. 
39% by wt. 

79% by wt. 
21% by wt, 

74% by wt, 
26% by wt, 

95% by wt 



(AF 9930/031. EST) 



39 



ethyl alcohol 



5%/by wt. 



Use as foaming agents of near azeotropic compositions 
according to-e- laimo - 1 and 2 ' essentially consisting of 

A 



II ) dif luoromethoxy-bis (dif luoromethyl 
ether ) 

(HCF 2 OCF 2 OCF 2 H) ; 
iso-pentane 

III ) dif luoromethoxy-bis (dif luormeth} 
ether ) 

(HCF 2 OCF 2 OCF 2 H) ; 
dimethyl ketone (acetone) 

IV ) dif luoromethoxy-bis ( dif luoromethyl 
ether) 

(HCF 2 OCF 2 OCF 2 H) ; 
1,1,1,3,3- pentaf luorobutary 
(CF 3 CH 2 CF 2 CH 3/ HFC 365 mfc 

V ) dif luoromethoxy - bis ( dif luoromethyl 
ether ) 

(HCF 2 OCF 2 OCF 2 H) ; 
1,1,1,4,4,4 -hexaf luorofcutane 
(CF 3 CH 2 CH 2 CF 3 , HFC 356 yffa) 



f c ompo s i t i on 
% by wt . 



1-99 
99-1 

1-60 
99-40 

1-99 
99-1 

1-40 
99-60 



VI ) dif luoromethoxy-bis (yflif luoromethyl 
ether) 

(HCF 2 OCF 2 OCF 2 H) ; 
methoxymethyl methyl ether 



1-96 
99-14 

wherein the dif luoromethoxy-bis (dif luoromethyl ether) 
part contains up to io% by weight of 1 -dif luoromethoxy ■ 
1,1,2, 2 - tetraf luorofethyldif luoromethyl ether . 
Use as foaming agents of near azeotropic compositions 

eAa\A i . 

according to ^iO-afeft-a 1 and -2" essentially consisting of: 

composition 

% by wt, 



IX) 1- dif luoromethoxy- 1,1,2,2 
tetra^Luoroethyl 



30-99 
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dif luoromethyl ether 
(HCF 2 OCF 2 CF 2 OCF 2 H) ; 
dimethyl ketone (acetone) 

1 -dif luoromethoxy- 1,1,2,2- 
t etraf luoroethyl 
dif luoromethyl ether 
(HCF 2 OCF 2 CF 2 OCF 2 H) ; 
n - hexane 



70-: 



85-1 



wherein 1 -dif luoromethoxy- 1,1,2, 2 - tetraf lAioroethyl di • 
f luoromethyl ether contains up to 40% tyy weight of di- 
f luoromethoxy -bis (dif luoromethyl ether) . 
Use as foaming agents of near azeotyxopic compositions 
according to - claims — 1 and ^ esseiyfcially consisting of: 

composition 
% by wt. 



I ) dif luoromethoxy -bis ( di/luoromethyl 
ether) 

(HCF 2 OCF 2 OCF 2 H) ; 
n-pentane 



1-95 
99-5 



VII ) dif luoromethoxy -bi^( dif luoromethyl 
ether ) 

( HCF 2 OCF 2 OCF 2 H ) ; 
n - hexane 



30-99 
70-1 

wherein dif luoromethoxy -bis (dif luoromethyl ether) con- 
tains up to 50% of/ 1 -dif luoromethoxy- 1 , 1 , 2 , 2 - tetraf luo- 
roethyl dif luoromethyl ether. 

Use as foaming/agents of near azeotropic compositions 
according to /falaimc — 3r- cnid ~ 2 " essentially consisting of: 

/i 

c ompo s i t i on 
% by wt. 



{AF 9930/031. EST) 



8 . 



41 



VIII ) 1 -dif luoromethoxy- 1,1,2,2 
tetraf luoroethyl 
dif luoromethyl ether 
(HCF 2 OCF 2 CF 2 OCF 2 H) ; 
n-pentane 

X) 1 -dif luoromethoxy- 1,1,2,2- 
tetraf luoroethyl 
dif luoromethyl ether 
(HCF 2 OCF 2 CF 2 OCF 2 H) ; 
n - hexane 



1/93 



)3-l 



15-99 



85-1 

wherein 1 -dif luoromethoxy- 1,1,2 , 2 - tetrad luoroethyl di- 
f luoromethyl ether contains up to 50%/ by weight of 
dif luoromethoxy -bis (dif luoromethyl eTther) . 
Use as foaming agents of ternary r^ear azeotropic 
compositions according to -claimo/1 and -^ essentially 



consisting of: 



XII ) dif luoromethoxy- bis 

(dif luoromethyl ether ] 
( HCF 2 OCF 2 OCF 2 H ) ; 
1,1,1,3,3- pentaf luor/6butane 
( CF 3 CH 2 CF 2 CH 3 , HFC 36p mfc) 
hydrocarbon 



XIII ) dif luoromethoxy -Ms 

(dif luoromethyl jfither ) 
( HCF 2 OCF 2 OCF 2 H ) ; 

1,1,1,4,4,4- hex&f luorobutane 
(CF 3 CH 2 CH 2 CF 3 , IJFC 356 ffa) 
hyd r o c a r bon 



composition 
% by wt . 

1-64 
98-1 
1-35 

1-22 
98-43 
1-35 



9. Use of the compositions accordjjmg to claim 8 wherein 
hydrocarbon is selected betf]^B^n n-pentane and iso- 
pentane , 

0. Use of compositions according to i ^C buim o 0 and 0 wherein 
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hydrocarbon is present in the range 1-20% by /Weight. 

11. Use of azeotropic or near azeotropic compositions 

61^1 / 

according to ^laimc 1 -4-0 wherein the ether portion 

A / 
HFPEl and/or HFPE2 can contain at least /Up to 10% by 

weight of hydrof luoropolyethers having /the same 

structure but with boiling point in the range 5°-80°C. 

12. Use as foaming agents, for the preparation of 
polyurethanes , of the compositions /according to ^eia-im©. 
1 c - 7 -md-Hri , mentioned at points i/ II, IV, V, VI, VII, 
VIII, X, A, B, D, E, F, G, H ancy L . 

13. Use of the compositions according to claim 12 in 
amounts in the range 1-15% by/weight on the total 
preparation, including the some foaming agent; 
preferably 1.5-10% by weigttt, more preferably 1.5-8% by 
weight on the total formixiation for the foam 
preparation. / 

14. Use of the composition^ according to claim 12 in 
combination with H 2 0 and/or C0 2 . 

15 . Use of the compositions according to claim 14 wherein 
the water amount y& in the range 0.5-7, preferably 1-6, 
and more preferably 1-4 parts by weight on one hundred 
parts of polyol/. 

16. Use of the compositions according to claim 14 wherein 
the C0 2 amount is in the range 0.6-10 parts, preferably 
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1-8 parts by weight on one hundred parts of pc^lyol . 

17 Use of the compositions according to claimc/f rom 1 te» 

A 7 

-£■6 wherein stabilizers for radicalic decomposition 
reactions are added, the concentration <z$f which is in 
the range 0,1-5% by weight with respect to the foaming 
agent . 

18 Use as foaming agents for thermoplastic polymers of 
the compositions according to - e4aimo -1 Mr, mentioned at 
points I, II, III, VII, VIII/IX, X, XI, XII, XIII, A, 
B, C, G, H, I, L and M. 

19. Use of the compositions according to claim 18 An 
combination with foaming agents of physical/type 
selected from C0 2 , HFC 134a, HFC 227ea, H^6l52a (1,1 
dif luoroethane) , HFC 2 36ea ( 1 , 1 , 1 , 2 , 3 ,jf hexaf luoro- 
propane) or mixtures thereof. 

20. Use of the compositions according to claims 18 and 19 
in amounts in the range 5-30T by weight on the 
thermoplastic polymer, 

21. Use of the compos it according to claims from 1 to 
11 and from 18 ta/20 wherein stabilizers for radicalic 
decomposition/reactions are added, the concentration of 
which is tf\ the range 0.1-5% by weight with respect to 
the foiling agent. 

^? \22. Polyurethane compositions comprisii^S the foaming 
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